The bacterial cell wall has been implicated as a primary structure for competence development (2, 9, 10). Sneath and Lederberg (7) have shown that sodium periodate treatment of male Escherichia coli K-12 can prevent the conjugation process, which also involves a cell wall component (Lancaster, Goldschmidt, and Wyss, Bacteriol. Proc., p. 30, 1964) . It was of interest, therefore, to see whether periodate could prevent transformation in competent Haemophilus influenzae. Recently, Polsinelli and Barlati (in preparation) observed periodate inhibition of transformation in Bacillus subtilis.
MATERIALS AND METHODS

Organism and deoxyribonucleic acid (DNA). The
Rd strain of H. influenzae and the method of DNA purification have been described in detail by Goodgal and Herriott (3) .
Chemicals. The sources of chemicals were as follows: sodium metaperiodate (Fisher Scientific Co., Union, N. J.); vitamin-free, acid-hydrolyzed casein, 8- (Fig. 1) .
Phase I (growth phase). A 2.5-ml amount of frozen stock cells (2 X 109 to 3 X 109 per milliliter) in 3.7% BHI broth containing 15% glycerol was thawed rapidly at 37 C, washed once with 2.5 ml of PBS, and resuspended in 3.0 ml of PBS. These were diluted 1:30 Periodate inactivation. Periodate was delivered in 0.05-ml volumes to 1.0 ml of cells in either CDM or the modified saline solution. The inactivation was allowed to occur for 10 min at 37 C in the dark, after which time the periodate was removed by centrifugation (4 min at room temperature); the pellet was then resuspended in 1.0 ml of fresh CDM. When periodate was added to cells at the beginning of phase 2 (low competence), the cells were treated in one of two ways after its removal: (i) the DNA solution was added immediately to estimate the zero-time inactivation, or (ii) the DNA solution was added after the cells had an additional 80 min in phase 2. In either case, after the DNA addition, the above protocol was followed. When periodate was added at 60 or 80 min (high competence) after its removal, the DNA solution was added for 30 min and the above protocol was followed. In all cases, controls were handled in an identical manner except for the addition of periodate.
RESULTS AND DIscussIoN
The data in Fig. 2 show the effect of periodate on transformation and cell viability when the inactivation was carried out in CDM (curves A and A') or in the modified saline medium (curves B and B'). The inactivation was complex in that it was not "one-hit"; there was also a marked decrease in the effective periodate concentration that depended on the suspending menstruum. For 90% inactivation in CDM, the periodate concentration had to be increased approximately sixfold, which may reflect its consumption by the medium per se, since Martin and Synge (4) and others (5) have shown that periodate will react with some amino acids contained in CDM. Figure 2 also shows that the effective concentration in both cases was limited to a narrow range, above which the cell viability decreased dramatically. These results also imply that it is some part of the cell that is being inactivated rather than a component of CDM, and that periodate, and not a byproduct from CDM, is causing the inactivation.
The data in Table 1 These results also show that once the site(s) is destroyed it cannot be resynthesized during phase 2. However, the progeny from cells in which transformation was inactivated 90% could be transformed to novobiocin resistance to the extent of 3.6%, showing that the change was not genetic.
Other experiments showed that periodate had no inactivating effect on transforming DNA, nor did it prevent maximal transformation to streptomycin resistance when competent cells were first exposed to DNA for 30 min and then to periodate.
The most favorable interpretation of these data is that cells coming out of phase 1 contain a fixed 
